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SA=1l; File No,
CIVIL AEROWAUTICS BOARTD
SAFETY BUREAU
ACCIDENT INVESTTGATION REPCRT

Adopted: Released:

UNITED ATR LINES, INC., - LAGUARDTA FIELD, WEW YORK - MAY 29, 1947
The Accardent |
A& Umted Air Lines' C-5l, NC 300L6, Flaght 521, crashed while attemptaing
a take~off from Laluardia Field, New York, at anproximately 19057, May 29,
1947. Of the L& occupants, L3 were killed, four sustained serious injuries,
and one, the pilo®, received only mnor injuries, The aircraft was demolashed
by 1rpact and partially consumed by fire.

Histary of the Flight

United Air Ianes!' Flignt 521 of YMay 29, 19L7, was scheduled to depart from
IaGuardia for Cleveland, Chio, at 1840. Captain Benton Baldwin, the pilot,
reported at 1730 in Mmited!s dispaten office, consulted the company meteorolo-
gisv, and studied route weather data. He found that thunderstorm conditions
existed whach resulted from a cold front and prefrontal sguall line, located
at the time west of the New York area. The flight plan 2ased on this weather
information and prepored by the Captain and s co-pilot, Rovert E. Sands,
specified 1nstrument flight at 4,000 feet vza Newark and Youngstown to Clevelar
with Detroit (Willow Run), Michigan, as an alternate.

A4 the tarme that Captair Baldwin consulted the company meteorolopist,
reports 1ssucd by both the United States Weather Bursau and the company
meteorologist were available forecasiing that the prefrontal squall line then

vwest of New York would break over IaTuardia airport at 1900. Capbain Baldwin

-+ 411 tames referred to horein are Bastern Standard and ars based on the
2l~hour clock.,
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Sa-1hily File No.
CIVIL AERONAUTICS BOARTD
SAFETY BUREAU
ACCTIDENT IMVESTTCATION REPORT

Ldopted: Released:

UNITED ATR LINES, INC., - LAGUARDIA FIEID, NEW YORK - MAY 29, 1947
The Accident |
A United Air Lines' C-5L, NC 30046, Flaght 521, crashed while attempting
a take-off from LaGuardia Field, New York, at anproximately 1505, May 29,
1947, Of the L8 occupants, L3 were killed, four sustained serious injuries,
and one, the pilot, received only minor injuries. The aircraft was demolished
by 1rpact and partially consumed by fire.

History of the Flignt

United Air Iaines' Flzgnt 521 of Mav 29, 1947, was schedaled to depart from
laGuardia for Cleveland, Ohio, at 18L0. Captain Berton Baldsin, the pilot,
reported at 1730 in Thated's dispaten office, consulted the company meteorolo-
£15T, and studied route weabther data. He found that thundersiorm condiizons
existed which resulted from o cold front and prefrontal squall line, located
av the time west of the New York area. The flight plan hased on this weather
information and prepered by the Captain and his co-piict, Rooert E, Sands,
specified 1nstrument flight at h,OOO feet via Newark and Youngstown to Clevelar
with Detroit (Waililow Run), Machigan, as an alternate.

A%t the tirme thet Captain Baldwan consulted the company meteorologist,
reports 1ssued by both the United States Weather Bureau and the company
meteorclogist viere availabie forecasting that the prefrontal squall line then

wast of New York would break over IaGuardiz airport at 1900, Captain Baldwin

-+ A11 tames referred to herein arc Bastern Standard and arz based on the
2li=hour clock.
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testifzed that he had not seen these reports and that he had not been concern-
ed with them inasmuch as his scheduled departure time was 1830%., The flight
plan, filed by Captain Baldwin, was perfunctorily avproved by an assistant
dispatcher without corent,

Servicing and loadang of the airplans was delayed, and departure time was
set back fror 18L0 to 1900, At 1850 passengers and crew boarded. According
to the weight manifest, the flight's total gross weight was 60, 319 pounds,
the document listing Ll passengers, a crew of L, 1300 gallons of gesoline,
and 2,575 pounds of cargo. At 1855 the engines wore started, and Flight 521
requested taxa instructions from the tover. Clezrance was given to Runway 13,
the nind being reported by the tower as south, variable to southeast, 20 miles
per hovr, After taxiing oun, the aircraft was parked approxamately 50 feet
adjacent to Rumiay 18, and, according to Captain Baldwan, the engine 'run-upf
and "take-off check! was then accomplished.

Captain Baldwain held at this point, avproximatelv six te seven mnutes.
4n unexpected difference occurred between him and Alrway Traffic Control with
reference to hzs c¢learance mhich had to be straightened out before departure.

At 1903 the torer aclivered the corrected clearance from Airvav Traffic Conirol

> The scheduled departure time was actually 18L0, but this wes what Captain
Baldwin tesbificd.

= The control towsr operator was positive that clearance was originally
given to Rum.ay 13 and that only after Rumvav 18 had been requested by
Captsin Baldwin, was the ship cleared to Runway 18. Captain Baldwnn
stated that he was originally cleared to Runvay 18. It should be noted
that thoe choice of rummys 15 a respeonsivcility of the palot., The tower
felears™ only on the basis of traffic consideraticns.
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Meanvhile black thunder clouds and laghtmng were visible wesi of LaGuardie
The squall line was breaking then over Hell Gate, some two to three miles west
of the field. Axr crews hurried teo land or take off before being overtaken by
the approaching storm. Northeast Airlines! Flight 28, a DC-3, took off from
Bumay 18 at 1901, American's Flight 250, 2 DC-3, landed a mirte later on
the same rurway. Pan American's Flight 58 was cleared to land, Runway 18,
and T/A's Flight 815 was cleared to land followwing Pan American, Runway 13.
ind was now being rcported by the tower south variable to southwest, 22 miles
per hour. At 1904, Unived!s Flight 521 advised: YReady for take-off." The
tower operator asked whether thie flight wished to wait out the storm on the
ground., Captain Baldwin answered- "I'1ll take off." The tower then advised
Captain Baldwin: "Cleared for immedaiate take-off, or hold; traffaec on final
anproach north of Riker's Island." Flight 521 taxied from 1ts parked position,
rolled onto Rumray 18, and without pause or hesitation accelerated for take-
off. The throttles -iere advanced. Air spced increased to above G0 miles per
hour, Captain Baldwin applied back pressure to the contreol colwmn, but the
Ufzel" of thz controls -vas "heavy," and the mireraft did not respona. As the
aircraft racsd toward the boundary of the ficld, Captain Baldwin decided to
discontinue bis teke-off, About 1,000 feet from tnce south end »f the runway
he apnlied brales, ordering the ce-pilot 2t the same time to cut the engincs,
& grourd-loop was atverpted by heavy application of left brake. The aircraft,
however, proceccded bo roll straight ahead. Then, inth both brakes locked 1t
cortinued over the remainder of the rumvay, crashed through the fence at the
airport boundary, and half-bounced, half-flew across the Grand Central Parkway.
The azreraft finally came to rest i1mmediately east of the Casey Jones School

of Aeronautics, a distance of B0OO feet from the erd of Rumvay 18 and 1,700
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feet from the point at whach brakes were first applied. It was almost i1mmediate
enveloped 1n flames., Only Capizin Baldwin was able to escaps before emergency
fire eguaipment and rescue arrived. ther surveyors, one of vhom later died,
vere assisted oulb of the wreckage withain a period of 2 to 3 ranutes after the
crash.

Investigation

Benton Baldw.n, age 38, graduated fror the Army Air Corps Flying School
1n Jdebober 1933, After two and 2 hzlf vears of service zs an Army pilot, he
started flying for United Air IL.nes. From February 19M@ to the date of thas
accudent, he flew as a captain for United, except for the peried »f May 18,
1942, to June 12, 19L&, hen on active duty with the Army Air Forces. Of his
total of 8,703 flying nours, 336 were in =5 Yvpe equrpment. Instruction in
the C-5L consisted of sround school and 10 nours of flight traimng, a course
offered to company palots at United's San Francisco Flyyng Scheol. fter
corpleting the course in Noverber 1946, Captain Baldinn was considered
qualified by the companv to flv as pilot on regularly scheduled runs in C-5k
aivplanes, He was also certificated by the Civil Aeronautics Admimistration
for a 1,050 %o 10,500 horsepo ier rating.

Rooert Sancds. age 28, holder of commerciral piled certificate No. 303303,
was the firsl officer for the flaght. Be was also trained in the U. 3. Army
Air Forces, and spent foar vears on active duby with the air fovrees as a
mlitary pilot. Fe was emoloyed by Unmited September 7, 1945, as a student
piloty and was assigned as a first officer Decomber L, 1945. Robcst Sands
accomplisaed C-5l traiming for first officers at the United's San PFrancisco
Flying Schoel, November 1S46, and was qualafied bv the company to serve as a
first officer in C-34 eguipment on regularly scieduled runs, M. Sands had

a total pf 2,323 flying hours, 256 of vinch were 1n C-5L type equipment.
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Both Captain Baldwin and First Officer Sands had received routine medical
examinzticns, They had no knom phvsical deficicenciaes, znd were in good
physical condaition for flight dulres.

The aireraft, NG 30046, a C-SLB-DC, was completeiy destroved. The fuselage
was crushed by impact, and partially consumed by fire. All seats, vith the
exception of the hostesses' seats, were found detached from the {loor. Fire
extinemishers were fourd not discharged and 1n the proper racks.

The empennage and the ewoomnage control surfaces sustained vorv little
impact damage thouzh partially consumed by fire. Yo structural farlure or
mechameal malfunction was found.

The cockplt was left relativelv intact. The fioor had becn torn as a
rcsuls of the failure of the nosz gesr, and the forward upper section of tre
fuselage was consumed by fire. Uo reliable ewidarce was obtained from the

L

position of the controls. Irpact ienszon on the control cables and accelera-
tion forces during tne course of the crash mav have altered their frus position
The gust lock rcel =was lecated, and the gust lock tape found reeled-in. A
sand bag nas found between the gust lock hardle and the floor of the cockpit.
Since vhis haile cold have been raised as a result of cable tension from
impact, 1.8 70 o flon cannot be regarded as indicative of the gust lock heing
etther on or ¢ a.. 1ng vhe course of the take—off roll.

Tvo ¢ylare w s 1o aach engine were romovad, These cylinders and the
iaterior of the ol il gections were then examned along ith the nagnetic ol
sump piugs, o1t Sivel ers, induction systems, and prop governors. As a resulb

of this inswectaon, and of the 1nvestogation to this date, no indacation of
P P g »

any mechanical malfurction has been Tound 1n any of the pover plants.
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Nicks, bends and abrasions on propeller plades showed uniforr damage to
all four propeilers. These markangs indicated that the propellers were turn-
ing at a fairly nigh speed, but that little more than i1dle porrer was peing
developed 2t the time the damage occurred.

Both wangs were crushed by impact and partially consumed by fire. The
azlerons, however, iere found intact. There was no indication of structural
failure or mechanical malfunction.

The abundance of weather remoriting staticns in the New York area facili-
tated an accurate deterriination of weather conditions. On the date of the
accident, a cold front extending from Ontario, Canada, southward through Chio,
Kentucky and Tennessee was moving 30 to 35 mles an hour to the east, Approxi-—
mately 200 mrles in advance a prefrontal sguall line had developed which was
accompamed by vhundorstorws, rein and hail. At 1630 the sguall lane had
moved to a positaion 4O wiles morthvest of Albany, New York, and vheree through
soutteastiern Pennsylvama. By 1730 both the U. 3. "eather Bureau and United
A2r Tancs had made amendments to their previous forecast for LaGuarwia,
indicating than tha s squall lane vould pass the LaGuardia terminal at 1900,

Yeatber osevaizon staitions located at Uswark, New Jerseys: Telerboro,
licw Jersey; Boutery Place, Wet York Cityy Central Park, Nev York City; the
Admmnistration Building, LaGuardia, and Floyd Bomnett and Matchell Fields,
Mer York, nofed trne passage of the squall 1ine by the change i1n the directaon
of the and, This Mwirdsmft" occurred at hewark and Toterboro at 1550 and
at Central Park at 1859,

In the Pan Amcrican airways' weather office, located in the Marine
Terminal Building on LaGuardia Field (700 fect west of Rumwzy 18) no official

observations actually wers made of the passage of the windshift. However,
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1 wng direction and velocity were noted bv the Fan Ameracan Leteorologist. He

:[2 stated that at the time of Umited's take-off (1905), the and was from the south
%13 vest at 11 males per hour. The U. S. Weatner Station in the LaGuardia Faield

L Jomnistration Building, located approxamately 3100 feet east of Runway 18,

5 recorded the passage of the wanashifi at 1909. Thos weather observation

6 station made a preceding entry at 1502 for wind showing 1t to be scuth at 19

7 miles ver hour.

‘8 In addition e the above evaidence obtained from weather reporting stations,
g censiderable testimony from othor observers was intyoduced inte the record,

10 T Pan Ameracan Airuays' pilots present in the Marine Terminal Burlding for
11 weather briefing observed United's Flight 521 on xts wake-off roll. They

12 stated that thoy noted the readings for the wand dircction and velocity in

13 Pan dmarican Alrways'! veathsr office at the tirne that the aircraft was taking
1} off. According to them the vind was at that time south to southwest 15 to 20
15 mles p~r hour. Several lay ntnesses testificd concernaing the dirsction of
16 smoke travel from the burning wreckage. This cvidence was conflicting, and

&

17 rot reliable since the tame of obscrvation could not be definitely determined
18 in relatvion to the tame of the accident.

139 An examination of the gust lock control in several of Umited's C-Bhs

20 disclosed that the mecharnism had been adpusted to allew the locking hardle

91 located to tlhe i1mmediate right of the pilot's seat to remain in the up or on'
22 positron sathout being held by ertner the gust lock warning tape or by a

23 locking pin attached to the tape. Very slight pressure on the handle -rould

2l release the lock; however, LT no tape was sirung from the reel at the top of
125 the cockpit to the locking handle, no visual vwarning woild be present to the

6 pilot before take-off that the control surfaces of the aircraft were actually

locked,
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Investigation also dosclosed that the warmaing tape was used i1n two duiffer-
ent 'avs, One method was to string the tape throush the control vheel, ~mmch
constrtuted a very definite impediment to thz pilot in operating the aircraft,
therafore, a posaitive "mrnaing. The sscond method ras to place the tape
behand and underneath the clevator traim tab control, then directly to the
gust lock handle. TIf the szcona mcthod vas used, the taps was forward and
to the right of the control wheel, and 1t was also far enough removed from
Lnc 1dle position of the throttles as to offer no restriction to movement
wit1l throttles had veen advanced to almost take-off porer setiting. The
seeond mcthoa hnd been emploved in thas case at the tame that the arrplane
was parked in front of the dermnal prior to tne loading of the passengers.

hecordang to Douglas engincering data, the stalling speed of a C-Sh
loaded to 60,319 pounds, thc gzross “eight of ‘inited's flight, pouer off, 15
degree flaps, 15 93 miles per hour (see Douglas Rcport SM-11840). Tho air~
craft on a level, hard surface runway at sea level w1ll accclerate to that
spced in o take-ofr roll of 1550 feet., Under no wind cordztaons, 1f the
aircraft accelerates for take-off over a distance of 2000 feet, the same
rugineering data indicates that an air speed of 103 miles per hour "-1il be
attrined and 1f over ~ distance of 2500 feet, the air spesd 11l increase to
112 mlcs ner hoar.™

Captarn Baldian stated thatb he sar 90 males por hour on the air speed
indicator during his take-off roll. He also statzd that 1t vras his practice

.ben toking off not %0 look at the air speed indicator afier he had attained

an air speed of 90 miles per hour, but to then fly by the "feel" of the

» Critical enprine f-2lurc spoed for the £-5L {sec Douglas performance charts)
loaded to 60,319 pounds, standard atmospheric conditiens, xs 104 mles per
hour. After the airerafv attains this speced, the distance to step 15 equal
to the distance to continue to = 50~foot height above the ground, three-
zngine operation,
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airplane. In tne present case, according to Captain Baidian, the "feel! of tne
controls Wasé“heavy", and the aircrait did nouv respond to the control pressures
applied.

oThe Civil Aeronautics Administration's approved MAirplane Operating
lamal", prepared by the Douwglas Arrcrafi Company, 1s requared by Cival Air
Regulations to be carried in the airplane. This manual contains in addition
to wformation concerning airvlane coperation certain graphs from “irich a pirlot
can determane minirum take-off rummay length and critical engine failire speed
for any particular gross weight or wand condition. Since these graphs are
now swtable for quick and easv reference in the azrplane, Uncled placed the
wnfermation concerning mimmum runvay lengths in taoular form called "Gross
Jerght Charts!. These are also carried 1n the airplane and i1ssued to the
prlots.

Certain aiscrepancies exast hetiueen the data published by Doupglas and
the data prepared by United. Reference to the “Aarplane Operating Manual”
discloses that a C-5L loaded as was United's Flight 521, 60,319 pounds, requir
uider the transport category regulations, a rumway 3600 feet long (this is
based on critical engine failure) 1f there 1s a headmnd of 20 males per hour.
Bumsay 18 at IaGuacdia 15 only 3530 feet long. TFurthermore, the graph does
not include any allowance for obstructions,

Umted's Gross eight Charts gave greater allowable weights for Ruwmway 18
The seipnt allowed for ths particular rumway was 60,550 with a headwind of

20 miles par hour.
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At the time of the compilation of thkese gross reizht charts no allowance
vas rade for the gradient in the rumway ", nor for two obstacles at the end of
the runway then in exastence. The gradiert of Rumray 18 was ten feet or
eoprodamately 1 in 200 rising in the diracioon of take-off, A Unaited States
Coast and Ceodetic Survey map of IaGuardia showangz all obstacles and their
nelgrt had been published and available for about a vear prior to the accident.
United Air Ianes, however, had not acguired 1t untal akcout tuo monthe prior to
tr> accadent. No correctaon had as et been made for the obstacles referred
to above.

Had the graaient been alloved for and the existing obstacles taksr into
consideration, the gross azllowable veight vith a headinind of 20 riles per hou:
for Runway 18 would only have been 57,850 wounds. Or, for the actual -eight,
under the transport category requirements, a runray of 3,893 fcet .ould have

been required., These requir-ricnts, in the interests of safety, orovade for a

path nth a one engine failure at or after the cratical speed. Tnue, assurcr
ro ergine mwalfunctioning and performance of the airplane according to the
criteria set forth 1n the Airplane Operatwng Manual, 1. airplare with full
power vould have undoubtedly clzared the end of a runway 3,093 feet long

I !

together with the existing obstacles vnth a margin of more than 50 fe-st.

/A custom, -those origin is somevhat obscure, seems to have been prevalent in
the 1ndustrvy to disregerd all gradients in the calculation of allowable gros
we1ghts unless they exceesded 1 in 200,

>3 In the event of an ergine failure at or before the cratical speed, the
formula reguiras rumvay distance sufficient teo permit the airplane to be
brought %o a ston within the take-off arca.
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A1) certificated cormercial lines are required bv the Civil Aercnautics
hAdmmstration to f1le gross operating weights for all ruways emoloved. But
these Iimtations are 1in no sense Mapproved™ by the Admimistration. Indeed,
after prolon~ed questioning an this investigalion, 1t was discovered that the
gross verghts f1led by the aarlines have never been checked bv any officizl
anc that no standard calculations have ever been made against whicn the weights
filed could easily be checked. Indeed, there 1s no unifermity among the air-
Iires with reference to the allowable veights that tbhey file for identrecal
planes. And indsed, these filings are not eovan made at one central point for
the same arirport. Instead ther are made at the Caivil Aeromautics Adwinastratio
regaonal office that nas jJurisdicticn over the particular carrier -- for
exampla, United's gross weights for oneration out of Laluardia arz filed in
Chicage and are not even officially available at the ILaGuardia offace of the
Civil Aercrnautics Administration.

Tt 25 of interzst fo note also that when Capitain Baldwmn chose Rumav 18,
he bad oefore him the weight =anifest shaich shoved +the actual weilght he was
carrying. Bub he made no reference to the table of allownble weights when he
decidzd to use the short Rumvey 18. Iater he testified that he believed the
allorable gross weicht for runmay 18 witn a and of 20 mailes per hoar was
sore 6C,000 pounds.

The utilization of winds to increase allowanle weights 15 2 sigmficant
glement of the transpori categorv formala.

Each mile-per-hour of wind, according to engincering ~alculabions, permitc
an increase of 320 pounds. But the formula allows only half of trms wind
component to be utilized. Of couwrsz, the engineering calculations rest upon

the assumption that the wind 1s botsa steady arnd directly on the nose of the
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plane, Unsteadiness of the wind 1s naturally not subject to enginesring
calculations, “ut variation in the cdirection of the waind car be computed. If
tre direction of the take-off 1s soubr ard the vind is southwest, the lafting
nepacaty of a2 20 mile per hour southvest vind 15 only the equivalent of a 1k
per hour south wond.

The formala again takes no account of the effect of temrerature. ALl
werghts are calculated or the hasis of stancard teaperature, 59° Fahrenheit,
» one degree rise in temperature in a DC-L of the tvpe here involved has the
effect of increasing the gross weight approximately 180 pounds. A take-off
as 99° wovla mean thet the gross weight has heen incrcased approxanately
7,200 pounds or, to pub 1t another way, 36 unseen passengers eslimated at
200 pounds with therr baggags have boarded the plane,

Another factor Te note i1s that antomatic wond recorders seldem show
steady conditrons witn reference to either direction or velocity. In Lhas
cage, the direction was fluctuating between south and southwest, and the
velocity varied as much as 10 miles per hour in a short period of fluctuations
Trnus, 1t wall be seen tnat not only was the mand variable av the observing
point, but 1t -ras not necessarily an phase wadl the variefions at the end of
Runrav 18, about tro-thirds of a mle away; howver, bre general patiern of
change at the fio points was esssniially the same.

Again, the thrust developed by the power plart of an airplane may not
always be that set forth in the engirecring manuals. Neither manilold
pressure nor lachometer readings are an accurabte gauge of poer.”  Also nicks
on promeller blades, dents on mngs or stchilizers may cons-derably reduce
11f% requaring longer distances in order to get an airplane airborne.

X

It 15 to be noted that the more modern planes such as the DC-6's and the
Constellations have installed torque melers,
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These and other factors, such as noermal varzations i1a the ovroficiency of
a nilot, are assumed to pe compensated pv the otvrer safety margins that are
built into the transport category formula., Chief of these 1s tne one-erzine-
out 50 foot clearance requiremert., One engine of the airplane 15 assumed to
fail at wthe so-called critical speed. Nevertheless the airvlane must be able
to take—off and clear the end of the rumway by S0 feet with the undercarriace
gt1li urretracted and the propeller of tTine failed engins windmilling ara
urfeathered. Simrlarly 1t 1s assamed if the eigines are cut at the precase
movent that the airplane reaches the critical speed, tne airplane ca»n be brough
te a full stop at the pracise poxnt here the take-off aresa ends.
15CcU8510n

The first assumption indulged in as the probable cause of this accident
was that the airplane farled o clear the end of vhe rurway bhecause of a
sudden "andshaft ccourring during the midst of its take-off roll. Cons.dering
the closeness of the actual weight of tle airvplane to 1iis allovable veigat,
the sigruficance ©f and as an element in increasing lift, and the knoan
gustiness of the ands abt the time of take-off, sucn a hypothesis sszemed haghly
plausible. Under the transport czbtegory formaia requirements a mind shifd
could preeipitate a2 crash. But,the evidence as more fullv developed leaves
this rvpothesis highly suspect. The wand shift accordmng to the tover did
not occur until four mrnutes after the accadont. Admibttedlv the tower was
some 3,100 feet to east of the rumway in quesiion, Bub observers in the Pan
Arerican meteorclogical station, some 700 feat to west of the runay also
testaified that no wand shaft had occurred at the tame they copserved the aar-

plinc on 1ts take-off roll. Tne mmsay thas i1s practically bracketed against

the nnd sk ft theory. Morecveir, tae very fall metcorclogical evidence
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introduced, which, however never has the exactness that 1ts proponeats assume,
supports the absence of any wind smft.

But to the lay mind the very fact that a wind shift mght vwroduce such
a2 Tragic accident as this 1s 2 matter upon which one can well pause. Ceriainly
the safety of air transportation, 1f 1t 1s to gain wide public confidence,
canrot be allowed to let the lives of passengers hinge on a mere wind shift,

A mlot, who knows the sigmificance of the relation of vand %c 1laft, 15 cer-
tainly to be criticized 1f his 1aft 18 dependent on vaind and he itakes off in
tre face of 2 wmown gusty wmand condition. Captain Baldinn dxd thas,

Agarxn, 1t may be surmised that the plane was overloaded ard nence failed
to teke off. It 1s trae that the plane -ras overloaded according to the correct
caleculations for this rumway derivable from the approved operating manusl for
tris type of plane o th due reference Lo gradients and obstacles present on
Rurmay 18, But, 1f the engineers and other experts are to be believed, an
arrplans loaded to thas weight, 1thatever the legal requrerments mght be,
should have taken off without difficulty from this runway provided that the
airplanc was funciioning normally. And there i1s not the slaghtest wroof,
excepn one matter later to be mentionsd, that the arplane was not funciioning
in a normz) fashion. WNevertheless, the aarplane shouwld not have been loaded
te this weight for thrs runway. The fact tnat 1t was can be atiributed to thre
m.scalculations of Umited, the lack of any exercise of supcrvision over the
f1l1n2d weaghts by the Cival Acronautics Agministration, and the failure of
Captain Baldwmin even to glance at hais chart of operating weights prior to
take-off on this ranway.

Two possibilities remain. The first 1s simply poor pilot technique by

Captain Baldwn. He mey, for reascns unknown, have become extrerely agitated
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by the sueden approach of the end of the runmway--2 suddenness that would not
be too sarprising in the light of *the fact that he had never taken ¢ff a DC-L
cn this rumway bhefore. 1In the light of ih2t realization he may have decided
rrongly to cut powsr insitead of pushing his contrels forward ard graspine for
the reserve power that -.ould have made for clearance. But this 1s only suwrmse

A more wrobable hypothesis i1s that the gust lock had ncu been released.
Several factors ainclire towards this conclusion. Due 1o the gausty character
of the vands the gust lock was obviously on when the ship was bezng taxied
to 1ts holding point just off Rumway 18. Due to the delay, occasioned parily
v the aifficu’ty ain securing an appropriate clearance from Axrways Traffic
Control, the gust lock was probebly 1left on after the pre-~take-off check wnth
the intent that 1t should he i1mmediately released unon starting the take~cff
roll, That roll, it will be remembered, was hurried.

As further evidence of this theory the attitude of the airplanz during
the take—of f roll 12 to be noted. It 7as some 2500 feet do'™ the rnway

AL
"~

befors the power was out at tho order of Capbain Baldnn, At that point,
even 1f no wand condations prevalled, the airplane would have had a speed of
112 miles per no:r. Al such a speed 1t could easily have been pulled aloft;
certarr.ly 1tc nose-wneel chould have left the ground. But the nose-wheel dad

not leave the grouand, according to the testimony of all the cbservers includ-

ing that of Capiain Baldwin.

v There can be no question thet the power was actually cut by the co-pirlot
at tre time the airplanc crossed Grand Central Parkway. 4 TWA pilot at
that particular moment happened to be driving in s car on the parkway
reporting to .ork. The airplane aented the top of fas car with 1ts under-
carriage. Tnis pilot testified that the airplane had i1ts flaps cown and
made no nmoise. The hapoenstance of such conclusion testimony :s most
unusual,



L0 B

f o2

10

11

13
1
15
16
17
18
19
20
pal
22

23

25
26

- 16 -

True, the recollection of Captain Baldwin 1s to the contrary. But re-
collectrons of that character are by their very nature treacherous. The
common story of mislaid articles 1s sufficiently eloguent to rerand that many
honest and well-intentioned people remember having done things that they never
dia.

Assuming tnis hypothesis 1s the correct one, what, one may well ask dees
it prove? Thousands of people daily attempt o start their automobiles wnth
the emergency brake on. Emergency brakes and gust locks are necessities.

They cannot and should not be legislated cut of existence. Fortunately the
consequences of leaving an emergency brake on are nod serious; unfortunately
leaving a gust lock on 1s not only serious, 1t 15 tragic. It mll not suffice
for us to say simply thal this 1s a case of "pilot error' and wasn our hands
of the affair. A bolter device than those that now exist of assuring that

the zust lock on thess arrplanes i1s released prior to the taxe-off roll 1s
demanded.,

But the story that this accident unfolds 18 more than this. If the gust
lock was on--and this seems rest probable--ic assign that as the probable caus.
15 to neglect matters of major causation. Few accidents respond to the simple
snalysis of one probable causc. Fortunately, the airplane of todav 1s so
designed ard so buwilt that onc human or one mechanical failure vill not pro-
duce dasaster. If one sngire fails, the other provades safety. Tf one
1rmtion system fails, another 1s in reserve. If one airport is closed,
arother 1s normally available, These are typical of the eriteria that today
dominate the philosophy of air safoty.

Throughout this series of events that in this case produced disaster, one

can sense unfortunately too much insistence on speed of dispateh, too much of
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a tendency to carry loads up to the full amount that the regulations stretched
to a bulging noint will allow. No cone checked Cantain Baldwmn in his effort
to beat the storm. The trenty mnute delay _n the dispaten of tne airplane
vrth the breaking of the squall line predicted exactly as of the time of dis-
patch was not even comminicated to the daispatcher. XNe responsibility of any
character was assuried bv that office. The tower, true to 1%ts traditions,

Y
‘yL

agswed no respensibility bevond that of traffic separation.,” The arrplane,
lcaded for the longest rumiray in traditional dzspatching form, was shifted by
the mloct to a snocter rumway on the assumptaon that the .and component would
be su.ficient compensation--an assumption that happened to be true. The need
0 meet schedales as aganst a petenlial delay of an hour or so to wait out
a storm cgtermined a take-ofd under marginal condztions,

Safevy, 1f 1t 1is to ve achieved, has elements of cost. The line between
uwnsale and safe cperations--whatever regulations or expertis msy say--1s not
delineated m*h tne exactness that characterizes Sicrnese paintang or an Ingres

drrang. It is possible as, in the case of any cliff, to say here the

precipice 15, but 1i 15 not possible to say just hou mear one can come to the
¥ ’ p

15 ]

edge witnous fall-ng in. acts ihat do not respond to slide rules are sometime
controlling. Akirplanes, as ony machine, nave termperamcent and pilots, because

they arce human beings, possess tne same fraizlty. Allowance in che tighiness of

4 It may be nowed 2l thns noint that salaries provided torer operators under
ex1stunz reg tzbioms ace such thet 1t can be nardly expected that men
enticas by thesz reiards can he ~ntrusted with rueh resporsibilaty, It can
be notea also im thus case thab the particular to rer operator anvolved, ~vhos
actions are not open to guaestron, received more as an employee of the munic:
pal adrznmistravion vhan later as an emplovec of the Federal Governmend, vhen
the 0"vil Aeronautics Adminisiration wock over from New York Ciiy the tover
onerations,
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operations, 1n the tightness of formulas, must be maderfor these. And ho-
such allowances were made. This method of doing things should apprgdriately
be designated as the basic cause of tlas sccident,

The Civil Aeronautics Act in 1ts demand that we try and locate the
"probable" cause hardly permits such unorthodoxy. Ve, therefore, proceed to our
formal fincings.

Findings

Upon tne basis of all available evidence, the Board finds that.

1. The aireraft, crew, and carrier were vroperly certificated.

2, No evidence has been found which indicates that there was any
mecharircal failivre or malfunction of the zircraft or any of 1ts components,

3. "Wand was reported by the Lower immediately prior to the time of
take=-0ff to be south 20 to 22 miles per hour,.

it. Rurway 18 at LaGuardia, 3,530 feet long, has a gradient of 1 to 300,
and has obstructions 32 feet high waithin 160 feet from the south enc.

5. Umted's Flight 521 loaded to a gross weight of 60,319 pounds re-
quired a raway 3600 feet long under 20 miles per hour headwind condaitions,
based on critical engine failure, according to the CAA Approved Airplane
Operating Manual., Under the same conditions, Umited's Gross 'eight Chart
shows Rummay 18 a2t ILaGuardia to be usabie though only 3530 feet long wath
sustructions 32 feet nigh exaistaing 150 feet from the south end of that rummay.

6. The airplane accaelerated normally for a distance of approxrately
2000 feet to an air speed in excess of 90 miles per hour after whuch tne
p1lct applied brakes and ordered the co-pilot Lo cut the engines.

7. After the anvlication of brakes the aircraft skidded for a distance

of 800 feet to the end of Rurway 18, and 1700 feet before comng to rest. It

as then almost immediately enveloped in flames,
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Pindings (continued)
8. Of the LS occcupants L3 were killed, L seriocusly injured and one,
ths plot, only slightliy injured.

—

Prohable Cause

The Board determnes that the probable cause of this accident was szitner
the fazlure of the mlot to release the -ust lock before take-off, or his
ascision bto discontinue the ftake-off because of aporehension resulting from

rapid use of a short runway under a possible calm wind condition.
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SUPPLENENTAY, DATA

Investigation and Hearing

Hotification of this accident was given by eye witnesses to the Chief
of Regaion I for the Civil Aeronautics Board, and investigation was immediately
initiated 1n accordance with the provisions of Secition 702 (2)(2) of the C-wvil
Aeronautics Act of 1938, as amended. On June 11, 1947, a public hearing was
held 1n New York City, New York,
Alr Carrier

United Air Lines, Ine., was incorporated under the laws of tne State of
Delaware on June 20, 193L. The company 1s the holder of a certificate of
pubiic convenience and necessity for Route 1 issued by the Civil Aeronauiacs
Board, This route, from ILaGuardia %o Cleveland, wes the one over whicn
Umted's 521 was scheduled to fly.

Flight Personnel

Captain Benton R. Baldwan, age 38, held Air Transport Certificate Yo,
29879 vith a muliti-engine 1050-10,800 h.p. rating. He had a total of 8703
flying hours, 336 of which were in C-54 type equipment. During the month
preceding this accidenv, Caotain Baldwin flew 8L hours and had a rest period
of 5 days before departing on thus flaght. His lasl physical examnavion
was mven by the company January 2l, 1947, at which time he was found fully
qualified to £ly. His last CAA physical examination was given January 20, 1947

Robert E. Sands, age 28, holder of Commercial Pilot Certificate No.
308303, had a total of 2323 flying hours, 256 of which were in C-5k equipment.
During the month preceding this flight, n= flew a total of 79 hours and was
given a rest period of L1 hours preceding the departure time for this flight.

last company physical examination was given April 3, 1947, at whicn time he
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was found qualified for flaght. His last CAA physical examination was
Septerber 1k, 1946.

Thre Arrcraft

NC 30046, United's Fiight 521, was a C-G4B-DC airplane manufactured by
the Dowglas Aircraft Company March 17, 19Lli., The aircraft was purchased by
United from the War Assets Corporation, ard nas converted to CAA ard United
1r lares standards by Douglas Aircraft Company, Aprail 6, 19h6. It had a
total of 5950 flyang hours. The last No. 3 check was accomplished YMay 26,

1946, and the last No. 1 check accomplished May 26, 194L7.

Engines
Ho, 1 Engaine ~  Serial Number P-10276l
Date of last overhaul  3-26-47
Time Accumulated
during previous run  845:13 (normal removal for
Time since Overhaul overhanl)
at time of Accident  L83:08
Tatal Time at Last
Overhaul 2L3l:33
Total Time at Time
of Acczdent 2917:39
No. 2 Engine -~ Serial Number P-10L353
Date of last Overhaul  3-13-47
Time Accumulated
During Previous run  726:27 (normal change acct. tame)
Time Since Overhaul
at time of Accident L83:08
Total Trme at Last
Overhaul 3396:42
Total Time at Time
of Accadent 3879:50
No, 3 Engine ~ Serial Number P-1033&2

Date of last Overhaul  3-21-47
Time Accumilated
During Previous Run  [10:01 (norrmal change acct. time}
Time Since Overhaul
at Tame of Accident  1L83:08
Total Tame at last
Overhaul 2L11 0o
Total Tame at Tinme
of Accident 289} .08
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No. Iy Engine - Serial Number P~105262
Date of Last COverhaul  [-2-47
Tame Accuwrmlated
During Previous Run  376:23 (removed acct: failure
Taime Since Overhanl at SF)
atv Time of Accident  L83:08
Total Tame a% Last

Overhaul 3291:23
Total Tome at Time
of Acecadent 377L:31
Propellers: At Time of Accident
Time Since Overhanl Total Time
No. 1 #300183
Hub Mo. RRA 7556 1L77:17 5OSl:16
Blades No. RRE 4939 1477.17 505k:16
RRE LohLO 1477:27 S054-16
ERE LSkl 147717 505L-16
No. 2 #30011%3
Hub No, RRD 1155 1183:08 L9409
Blades No. RRN 1L80 1,83:08 L2709
RRY 1L81 18308 157209
RRN 1L82 183:08 L9709
No. 3 #3001136
Hub No, RRC 7321 121 :05 5337:52
Rlades No. RRL 2351 1,81:05 5337:52
RRI, 2352 L81:05 5337:52
RRL 2353 481 :05 5337:52
o. L #300156
Hub Mo, RRB 2968 1,83:08 6522 :31
Blades do. RRU 8155 1477215 147715
RRU 8156 1L77:15 147715

RRU 8157 1477515 1477:15
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Correctaive Action

This accident has not only been of concern to the Civil Aercnautics Board
but also to the President's Special Board of Ingquiry on Air Safety. A close
lzzison hetween the two as well as the Civil Aeronautics Admnistration has
been maintained. The corrective action that has been taken thus stems from
all three bodies as well as the municipal alrport authority.

1. The Civil Aeronautics Board has amended Gavil Axr Regulation--so as
to elaminate the word "appreciable”, The result i1s that all gradients rust be
included 1n calculataing allowable weight limtations on all runways.

2, The Javil Aeronautics Board has promulgated for adoption two regulatic
(1) a regulation providing for an arbitrary reduction in allowable weight
limtations that wll take account of temperature as affecting take-off loads;
(2) a more permanent but si1ll interim regulation permitting the adjustment
of allowable loads to changes in temwerature on a more scientafic basis,

3. The Cival Aeronautics Board and the Civil Aeronautics Admnistration
have wnstructed their respective staff to reconsider the transport category
requrensnts for take—coff and landing ooth waith regard Lo the forrulation of
a Jrited States position on these matters for the purpeses of international
standardization under the auspices of the Internaticnal Civil Aviation Organi-
zation and wmth regard to incceased safety in American domestic ard inter-
national requirements. This 171l take time. OSome five or six years of effort
went into the formalation of the present transport category requirements.
Their revision, other than for interim purposes, 1s not a matter of days.

h. The Civil Aeronautics Admirmistration in coopcration wmtn the airlines
mll vork out uniform weight limatations for all runways usca by the certafa-
cated commercaal airlines in the United States on the basis of the revised

interim formulias.
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5. The Civil Aeronautics Administration has defined and promulgated the
defimtion of winds that are not too unsteady and too variable sc as io limit
the use of reasonably steady and constant winds as components in the transport
category requirements,

6. The Civil Aeronautics sdministration and the Air Transport Association
are taking steps to indoctrinate pilots more thoroughly in the meaming and use
of the transport category formulas.

7. The President's Special Board has requested the manufacturers of this
airplane to redesign Several aspects of the gust-lock, so as to provide against
1ts locking during take~off or flight and so as to provide mere adequate
warmng against v peing locked at the time of take-~off. One design feature
nas already been completed and 1s being installed.

8. The President's Special Board has recommended the installation of
lighted wand socks at the ends of all runways utilized by certificated
commerclal aircraft. Fallur? of the munzcipalities to respond to this sugges-
tion may call for further propulsive action,

9. The munieipal authorities of New York City have closed Runway 18 to
ail four engine aircraft.

In short, all action that 1t seems sensible to take has already been

taken,



